STATE OF DELAWARE
PROPOSED DAM SAFETY REGULATIONS
DRAFT-NOVEMBER 2008

1.0 SCOPE AND APPLICABILITY
1.1 Legislation

The Delaware State Legislature passed House BilBl4 on June 30, 2004 to amend Section 1
Title 7 of the Delaware Code by enacting in ParalWew “Chapter 42, Dam Safety.” These
Regulations have been promulgated pursuant to Titlethe Delaware Code, Chapters 42 and
60. The text of House Bill No. 514 is attacheddh@pendix A. The Act provides for the
regulation of publicly owned dams that meet therdtdn of a dam as defined by the Act and
these Regulations and have a hazard classificafibligh or Significant Hazard Potential.

1.2 Purpose of Regulations

It is the purpose of these Regulations to provaddtie proper design, construction, operation,
maintenance, and inspection of dams in the intefgstblic health, safety, and welfare, in order
to reduce the risk of failure of dams and to préw&ath or injuries to persons; damage to
downstream property, infrastructure, and lifeliaeilities; and loss of reservoir storage.

1.3 Regulating Agency

1.3.1 The Delaware Dam Safety Program shall be mdtared by the Delaware Department of
Natural Resources and Environmental Control (Depamt). The program shall be administered
and directed by an engineer, licensed in the $fdielaware, or by an individual otherwise
clearly qualified by training and experienced ie thesign, construction, reconstruction,
enlargement, repair, alteration, breach, removalptanance, operation, and abandonment of
dams and reservoirs.

1.3.2 The Department shall have the authorityt@ew and approve the design, construction,
reconstruction, enlargement, alteration, repaitinteaance, operation, breach, abandonment,
and removal of dams and reservoirs for the praieaif life, property, public infrastructure, and
lifeline facilities.

1.3.3 In making any investigation or inspectionessary to enforce these Regulations, the
Department or its representatives may enter upoh grivate property of the dam owner as may
be necessary.

1.3.4 When the Department determines that a damesaalvoir constitute a risk to life or
property, the agency shall order the owner to tldh action as necessary to remove the
resultant risk to life and property.



1.3.5 No action shall be brought against the SthRelaware, or any agent of the Department,
or any employee of the State of Delaware or theatepent for damages sustained through the
partial or total failure of any dam, its misopeoati or its maintenance by reason of any
supervision or other action taken pursuant to @euthese Regulations. Nothing in these
Regulations shall relieve an owner or operator @& from the legal duties, obligations, and
liabilities arising from such ownership and operati

2.0 DEFINITION OF TERMS

The following words, terms, and phrases, when usédgese Regulations, shall have the
meanings ascribed to them except where the coalesaly indicates a different meaning:

“Abandonment” means to render a dam non-impounding by dewatamgilling the reservoir
created by that dam with solid materials and byding the natural drainageway around the
site.

“Adverse consequencesineans negative impacts that may occur upstreawnstceam, or at
other locations remote from the dam. The primaryocerns are loss of human life, economic
loss (including property damage), disruption adliiie facilities, and environmental impact.
“Alterations”, “modifications” or“repairs” means only alterations, modifications, or repairs
to existing dam and appurtenant structures thatairagtly affect the operation, performance, or
safety of the dam, spillway, outlet works, ancilatructures, or reservoir, as determined by the
Department. This definition does not include mam@nce or minor repairs.

“Application approval” means authorization in writing issued by the Depant to an owner
who has applied to the agency for permission teirant, reconstruct, enlarge, repair, alter,
remove, maintain, operate, or abandon a dam anchvgipecifies the conditions or limitations
under which work is to be performed by the owneunmler which approval is granted.

“Appurtenant works” include, but are not limited to, structures suslspillways, either in or
separate from the dam; the reservoir and its omv:level outlet works; and water conduits such
as tunnels, pipelines, or penstocks either thrahgldam or its abutments.

“As-Built Drawings” or” Record Drawings” mean the approved post-construction plans;
(1) With verification of all significant as-constted values, dimensions, and elevations;
and
(2) Bearing the seal of the supervising enginegpaasible for certifying that to the best
of his/her knowledge, the construction was comgl@teaccordance with the approved
plans and specifications or with changes approyetthéd Department.



“Auxiliary Spillway” means the second used spillway during flood flowgtvis not the
emergency spillway.

"Breach" means partial removal of a dam, creating a chaineligh the dam to the original
stream bottom elevation.

"Dam" shall mean any artificial barrier, including apigmant works, with the ability to
impound or divert water, wastewater, or liquid-bmaterials. No obstruction in a canal used
to raise or lower water shall be considered a darill or structure for highway or railroad use,
or for any other purpose that may impound water; beasubject to review by the Department
and shall be considered a dam if the criteria @séhRegulations are found applicable and if it is
classified as a high hazard potential or signifideazard potential dam.

"Danger reach” means that area downstream of a dam that willdzelftd by the sudden
release of waters resulting from failure of the dam

"Days" when used in establishing deadlines, means calelaya including Sundays and
holidays.

“Department” means the Delaware Department of Natural Resoareg£nvironmental
Control.

"Design freeboard” means the minimum freeboard which would existrmiypassage of the
design flood.

"Dominant discharge" means the flow rate capacity, in cubic feet peosd¢cof the stream
channel considering steady, uniform flow.

"Emergency Action Plan” (EAP) means a plan prepared by the dam owner gobeed by
the Department that identifies emergency conditatres dam and specifies preplanned actions to
minimize loss of life and property damage in thergwf a potential dam failure.

"Emergency condition” means a sudden unforeseen occurrence or cond#ipiiring exigency

or a circumstance that the Department determinestitotes a present or imminent danger to the
public health or safety or to the environment. sTihcludes, but is not necessarily limited to:
breaches and all conditions leading to or causibgeach, overtopping, or any other condition in
a dam and its appurtenant structures that may h&ru@d as unsafe or threatening to life or

property.

“Emergency Spillway” means the spillway capable of passing the spilldesign storm with
the principal and/or auxiliary spillway blocked.

"Enlargement” means any change in or addition to an existing dameservoir, which raises or
may raise the water storage elevation of the watpounded by the dam.
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"Floodplain" means that area along or adjacent to a streanbadyaof water of that is capable
of storing or conveying flood waters. As used herédloodplain” may or may not be the same
area depicted as a special flood hazard zone ofldloel Insurance Rate Maps prepared by the
Federal Emergency Management Agency.

"Formal inspection” means the inspection by a Delaware licensed psiafiesl engineer to
reevaluate the safety and integrity of the damagplrtenant structures to determine if the
structure meets current design criteria, includirfgeld inspection and a review of the records on
project design, construction and performance.

"Freeboard" means the vertical distance to the top of a damreabite maximum design water
surface elevation.

“Independent Review Board” means one or more independent professional engimder are
qualified in the design, construction and rehaddilin of dams to perform a review of the project
design and construction.

“Informal Inspection” means the visual inspection of the dam by the dameo or operator to
detect apparent signs of deterioration or otheicegicies of the dam structure or function.

"Hazard potential® means the possible adverse incremental conseqtrataesult from the
release of water or stored contents due to fadfitbe dam or appurtenances. The hazard
potential classification of a dam does not reflacny way on the current condition of the dam
and its appurtenant structures (e.g., safety, tstralantegrity, flood-routing capacity).

"Height of dam" means the vertical distance from the lowest pomthe downstrearnoe of the
dam to the lowest point on the top of the dam, pethelent of low points caused by partial failure
or collapse.

"High Hazard Potential Dam" shall mean any dam whose failure or misoperatidircause
probable loss of human life.

"Incremental” means the difference in impacts, under the samdiiwons (e.g., flood,
earthquake, or other event), that would occur duaiture of the dam or those that would have
occurred without failure of the dam and appurteeanc

"Inflow design flood" means the size of flood coming into the resenimt ts used as a basis
for designing the dam.

"Low-hazard potential dam" means any dam whose failure or misoperation ikeiglto
cause loss of human life but may cause minor ecanand/or environmental losses.



“Maintenance” means routine activities associated with keepiegddim and ancillary
structures in safe operating condition, includioigt not limited to such activities as mowing and
vegetation removal, cleaning drains, painting mp#ats, lubricating and exercising mechanical
parts, cleaning debris from channels and trashsyaatk.

"Maximum capacity” means the storage volume of a reservoir, in a@eg-at the lowest point
on the top of dam independent of low points caumlepartial failure or collapse.

"Maximum storage elevation” means the elevation of the lowest point of thedbgam
independent of low points caused by partial failreollapse.

“Minor repairs” means activities that restore sections of the damfiyway, outlet works, and
ancillary structures which exhibit minor deteriaoatto their intended state and that do not
require the alteration (permanent or temporarygrf facilities that would effect performance,
operation or safety of the dam as determined by#q@artment.

"Normal depth" means the maximum vertical distance from the stbeghinvert at the
upstream toe of the dam to the normal water surface

“One-hundred year storm” means the storm which is estimated to have a omepiechance,
or one chance in 100, of being equaled or excegdexe year.

“Outlet” means an opening through which water can be figisbharged from a reservoir for a
particular purpose.

"Overflow spillway" means any operating, emergency, or other spilllwaydischarges with a
free water surface over or around the dam as opposan orifice, gate, or conduit that
discharges through or beneath the dam or nearlundro

"Owner" shall include any one or more of the followingondwns, controls, operates,
maintains, manages, or proposes to construct, sécm, enlarge, repair, alter, remove, or
abandon a dam or reservoir: the state and its thepats, institutions, agencies, and political
subdivisions; every municipal or quasi-municipatpmration; every public utility; every district;
every person; the duly authorized agents, lesseds)stees of any of the foregoing; and
receivers or trustees appointed by any court fgradnthe foregoing.

"Permit to Impound” means authorization in writing issued by the Dapant to an owner
who has complied with the conditions specifiedna Provisional Certificate to Impound issued
by the Department, or has completed constructeggrmstruction, enlargement, repair, or
alteration of a dam, and which specifies the camatit or limitations under which the dam and
reservoir are to be maintained and operated.

"Person” means any person, firm, association, organizagartnership, business trust,
corporation, or company.



“Preliminary Hazard Classification” means the initial hazard potential classification
determined by the Department based on approximatkads, and is not based on detailed
analyses as described in paragraph 5.3 of thesd®iegs.

“Principal spillway” meanghe primary or first used spillway during normaiaw and flood
flows.

"Probable” means likely to occur; reasonably expected; réalis

"Probable Maximum Flood" (PMF) means the most severe flood considered possilale in
specific region based on the Probable Maximum Pitation (PMP), as determined by the
National Weather Service.

“Probable Maximum Precipitation” (PMP) meanghe theoretically greatest depth of
precipitation for a given duration that is physiggdossible, over a given size storm area, at a
particular geographic location, at a certain tirhgear.

“Provisional Certificate to Impound” means temporary authorization in writing issuedHzy
Department to the owner of a dam that existed poidune 30, 2004, and that the Department
has determined meets the criteria for regulatiocomsained in paragraph 3.1 of these
Regulations, and which specifies the conditions$ mast be met by the dam owner to obtain a
Permit to Impound.

"Reconstruction” means removal and replacement of an existing dam.

“Regular Inspection” means the visual inspection of a dam by a Delali@gased professional
engineer to detect any signs of deterioration itenm, developing weaknesses or unsafe
hydraulic or structural behavior.

"Removal® means complete elimination of the dam embankmesitirocture to restore the
approximate original topographic contours of thieya

"Reservoir” means any basin that contains or will containapded water, wastewater, or
liquid-borne materials because it has been impadibgea dam.

"Secretary” means the Secretary of the Delaware Departmexatfral Resources and
Environmental Control.

"Significant Hazard Potential Dam" shall mean any dam whose failure or misoperatiiin w
cause possible loss of life, economic loss, enwviremtal damage, disruption of lifeline facilities,
or can impact other concerns.



"Standard project flood" means the most severe flood considered reasonadtgateristic of
the specific region. This is calculated for a specdam site using one or more of the recognized
methods acceptable to the Department.

"State or state" means the State of Delaware.

“Spillway” means a structure other than low flow outletsy @avehrough which flood flows are
discharged.

“Spillway Design Storm” means the storm upon which the hydraulic capaditiie@spillway
structure is designed.

"Supervising Engineer” shall mean the design engineer who is responfablsonducting dam
construction quality assurance inspections in oraleertify the construction has been completed
in accordance with the approved plans and spetdita

"Sunny day failure” means the failure of a dam with the water leveéhatnormal pool
elevation and no rainfall.

“Toe of dam” means the junction of the downstream face of aw@amthe ground surface or
the invert of the outlet pipe whichever is the Igtvgoint.

3.0 PERMIT-BY-RULE
3.1 Applicability

3.1.1 These Regulations shall apply to any damish@avned by the State or any county in the
State, or any municipality, or any quasi-governrakagency of the State that is 25 feet or more
in height from the natural bed of the stream oren@iurse measured at the downstream toe of
the barrier or from the lowest elevation of theswe limit of the barrier, or if it is not across a
stream channel or watercourse, measured at maxiwaier storage elevation; or any dam
having an impounding capacity, at maximum stordgeagion, of 50 acre-feet or more; or any
dam that is deemed by the Secretary to be a signifi or high-hazard potential structure due to
its location or other physical characteristics.

3.1.2 ltis unlawful to construct, reconstructlaege, repair, alter, remove, maintain, operate,
or abandon any dam or reservoir that comes undsetRegulations except upon application
approval of the Department.

3.2 Exclusions

3.2.1 These Regulations shall not apply to any theanis not in excess of 6 feet in height
regardless of storage capacity, or any dam havstgrage capacity at maximum water storage
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elevation not greater than 15 acre-feet regardiElsight, or any low-hazard potential dam
constructed prior to June 30, 2004, unless deemddebSecretary to be a significant or high-
hazard potential structure due to its locationtbeophysical characteristics.

3.2.2 These Regulations shall not apply to anygbewwner of a dam unless such owner
executes a document with the Department requestioly coverage.

3.2.3 The requirements in these Regulations shall ndlyapgoutine maintenance and
operation not affecting the safety of the structure

3.2.4 These Regulations do not apply to dams that areedwnd operated by the Federal
Government.

4.0 GENERAL REQUIREMENTS AND PROHIBITIONS
4.1 Construction of New Dams

4.1.1 No owner shall begin the construction of dagn to which these Regulations apply
without written approval from the Department. Ovwsgrtending to construct any dam to which
these Regulations apply shall file with the Depairtira preliminary application that shall
include a dam break analysis; the dam height; teimmum impounding capacity; the purpose,
location, and determination of hazard class; ahérahformation required by the Department.
If, on the basis of this information, it is the ojin of the Department that the proposed dam is
exempt from the provisions of these Regulations,Dbepartment shall notify the owner that no
approvalfrom the Department pursuant to these Regulatioh®&required. If, on the basis of
the submitted information it is the opinion of thepartment that the proposed dam is not
exempt, the Department shall notify the owner tiwatstruction shall not commence until a full
application has been filed by the owner and sughicgiion approved in accordance

with Sections 6.0 and 7.0 of these Regulations.

4.1.2 The Department shall require Emergency Adltans (EAPs) and operation and
maintenance (O&M) plans for high- or significantzaed potential dams, and may also require
of owners so notified the filing of any additionaformation it deems necessary, including, but
not limited to, stream flow and rainfall data, mageports, plans, and specifications.

4.1.3 Every owner applying for approval of a damject to the provisions of these
Regulations shall also file with the Departmenteaati@icate from a qualified professional
engineer licensed in the State of Delaware. Théifi@ate should state that the engineer is

gualified and responsible for the design of the didnat the design is safe and adequate; and that

the engineer shall be responsible for construdigelity assurance to certify that the
construction has been completed in accordancethatlapproved plans.



4.1.4 The Department shall send a copy of eactptaied application to the Delaware
Emergency Management Agency and other State, Hedathlocal agencies it considers
appropriate for review and comment.

4.1.5 Upon receipt of a full application in properm, the Secretary shall give notice in an
advertisement in a newspaper of general circulatidhe county in which the activity is
proposed and in a daily newspaper of general @tioul throughout the State, providing:

(1) An announcement of the fact that the applicatias been received;

(2) A brief description of the nature of the apation;

(3) Notification of location(s) where a copy of tagplication may be inspected; and
(4) Procedures to request a public hearing.

4.1.6 The Secretary shall hold a public hearinguompplication if he receives a request from
any party whose interests are substantially afebtethe proposed application, as determined
by the Secretary, if such request is received wigdi calendar days of the public notice. A
notice shall also be sent by mail to any person hdsrequested such notification from the
Department and provides a name and address.

4.2 Repair, Alteration, or Removal of Existing Dams

4.2.1 Before commencing the repair, alteratiomeanoval of any dam to which these
Regulations apply, application shall be made byotheer for written approval by the
Department, except as otherwise provided by theggiRtions. The installation of utility lines
in a dam shall be considered an alteration to #me dnd will require permitting under these
regulations. The application shall state the name and addifes® @wner; shall adequately
detail the changes it proposes to effect, as vgalingpacts or modifications to O&M plans and
EAPs; and shall be accompanied by maps, planssauifications setting forth such details and
dimensions as the Department requires.

4.2.2 The Department may waive the requirementsisfSection for the repair or alteration of
a dam if the proposed action is determined to bemas defined by the Department by
regulation. The application shall contain such othformation concerning the dam and
reservoir required by the Department; shall includermation concerning the safety of any
change that it may require; and shall state thpgsed time of commencement and completion
of the work.

4.2.3 When the Department determines an applitéigs been completed, it may refer the
application for agency review and report, as preditly paragraph 4.1.4 of these Regulations in
the case of original construction. The applicafamnrepair, alteration, or removal of the dam
shall be subject to the public notice requirements.
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4.2.4 Upon receipt of a full application in profperm, the Secretary shall give notice in an
advertisement in a newspaper of general circulatidghe county in which the activity is
proposed and in a daily newspaper of general @ticud throughout the state, providing:

(1) An announcement of the fact that the applicatias been received,

(2) A brief description of the nature of the apation;

(3) Notification of location(s) where a copy of thpplication may be inspected; and
(4) Procedures to request a public hearing.

4.2.5 The Secretary shall hold a public hearinguoapplication if he receives a request from
any party whose interests are substantially afebtethe proposed application, as determined
by the Secretary, if such request is received wifi calendar days of the public notice. A
notice shall also be sent by mail to any person hdsrequested such notification from the
Department and provides a name and address.

4.2.6 When repairs are necessary to safeguardridgroperty, they may be started
immediately. The Department shall be notified asnsas practical but no longer than 24 hours
after such repairs have commenced. The ownerls@alquired to submit as-built plans and
certification from a professional engineer, licathge Delaware, demonstrating that the repairs
comply with these Regulations.

4.3 Supervision by Qualified Engineers; Reports an#lodifications During Work

4.3.1 Any project for which the Department’s ap@ids required under these Regulations
shall be designed and the construction supervigedlisensed professional engineer in the State
of Delaware with related experience in dam desigh@nstruction.

4.3.2 During the construction, enlargement, refdieration, or removal of any dam to which
these Regulations apply, the Department may reguith progress reports from the supervising
engineer responsible for design and constructi@litguassurance as it deems necessary.

4.3.3 If, based on inspection reports, constradtspections, or other information, the
Department finds that the work is not in compliamcth the provisions of the approval and the
approved plans and specifications; it shall givatem notice to the person who received the
approval and to the person in charge of construaifdhe dam. The notice shall state the
particulars of the lack of compliance, and shallesimmediate compliance with the terms of
approval and the approved plans and specificatibims.Department may order that no further
construction work be undertaken until such compiahas been effected and approved by the
Department. A failure to comply with the approvatiahe approved plans and specifications
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shall render the approval revocable unless comigmmade after notice, as provided in these
Regulations.

4.4 Notice of Completion; Certification of Final Approval

4.4.1 Within 7 days of completion of constructioeconstruction, enlargement, repair,
alteration, or removal of any dam to which thesgRations apply, notice of completion shall
be given to the Department. Within 60 days theezafiupplementary drawings or descriptive
matter showing or describing the dam as actualhgstracted (as-built drawings) in compliance
with the approval and the approved plans and spatidns shall be filed with the Department in
such detail as the Department may require.

4.4.2 Upon completion of the project, the supeéng®ngineers, having inspected the work
during construction and upon finding that the wbas been done as required and that the dam is
safe, shall file with the Department a Certificatel as-built plans demonstrating that the work
has been completed in accordance with the apprd@sidn plans, specifications, and other
requirements. After review of the supervising eregirs Certificate and as-built plans, unless the
Department has reason to believe that the damsferr is not in compliance with any
applicable rule or law, the Department shall gfaral approval of the work in accordance with
the Certificate, subject to such terms as it deeetgssary for the protection of life and property.

4.4.3 Pending issuance of the Department’s fippt@val, the dam shall not be filled except
on written consent of the Department, subject t@dns it may impose.

4.5 Operation and Maintenance (O&M) of New or Exising Dams

4.5.1 The Department shall require that dam owaedsoperators develop, use, and update as
necessary an operations and maintenance (O&M)tRémprovides guidance and instruction to
personnel for the proper O&M of any reservoir omd@ which these Regulations apply in order
to safeguard life and property.

4.5.2 The O&M Plan shall be subject to the appro¥#he Department and may be reviewed,
modified, or amended by the Department as deemegbkaary to safeguard life and property.

4.5.3 The Secretary may adopt, amend, modifyepeal standards for the maintenance and
operation of dams as may be necessary for the pespaf this Section. The Department may
vary the standards applicable to the various dawmsggdue consideration to the type and
location of the structure, the hazards to whighaly be exposed, and the peril of life and
property in the event of a failure or misoperatdithe dam.

4.6 Monitoring and Inspection of New or Existing Dans

4.6.1 The Department shall require regular momgpand inspection of any dam to which
these Regulations apply, to safeguard life andentgp
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4.6.2 The Secretary may adopt, amend, modifyepeal standards for the monitoring and
inspection of dams as may be necessary for theopagpof this Section. The Department may
vary the standards applicable to the various dawsggdue consideration to the type and
location of the structure, the hazards to whighaly be exposed, and the peril of life and
property in the event that a dam fails to perfoigrfunction.

4.7 Emergency Action Plans (EAPs) for New or Existg Dams

4.7.1 The owner of any new or existing dam thaégulated under these Regulations and is
classified as a Class | High Hazard Potential, las€Il Significant Hazard Potential, in
accordance with Section 5.0 of these Regulatidred| prepare an Emergency Action Plan
(EAP) in accordance with the requirements of tHesgulations.

4.7.2 The Department shall inform the Delaware iy@ecy Management Agency of any dam
presenting a risk of peril of life and propertytie event that the dam fails.

4.8 Permit to Impound

4.8.1 The owners of all existing dams regulatedienithese Regulations must apply for and
obtain from the Department a Permit to Impounddcoadance with the requirements of these
Regulations.

4.8.2 Within 60 days of the satisfactory receifihe Supervising Engineer’s Certificate, as-
built plans, the O&M Plan, and the EAP, from thenens of new dams or existing dams that
have been modified, the Department will issue anirdo Impound prior to the impoundment of
water behind the dam.

5.0 HAZARD CLASSIFICATION OF DAMS
5.1 General Requirements
5.1.1 Dams shall be classified in accordance thi¢hfederal classification system into three
classes that are rated according to the potergrabge that could be caused if the dams fail.
Those three classes shall be designated as follows:

(1) Class | High Hazard Potential

(2) Class Il Significant Hazard Potential

(3) Class Ill Low Hazard Potential
5.1.2 Per state legislation and these RegulatOlass Il Low-Hazard dams are exempt from

the requirements of these Regulations.
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5.1.3 The Department will use the guidelines ia #ection to classify dams according to
hazard. Probable future development of the areandtweaam from the dam, which might be
affected by its failure, will be considered in detéing the hazard classification.

5.1.4 The Department may, at its discretion, cbahg hazard class of any proposed or
existing dam.

5.2 Description of Hazard Class

5.2.1 Class | — High Hazard Potential: This classtion includes any dam whose failure or
misoperation will cause probable loss of human lif&e existence of normally occupied homes
in the area that are susceptible to significantatgenn the event of a dam failure will be
assumed to mean “probable loss of life.” Recreatidacilities below a dam, such as a
campground or recreation area, may be sufficieagae to classify a dam as having a high-
hazard potential.

5.2.2 Class Il — Significant Hazard Potential: STtliassification includes any dam whose
failure or misoperation will cause possible loshiefan life, economic loss, environmental
damage, and disruption of lifeline facilities, @ncimpact other concernbhis classification
applies to predominantly rural agricultural aressere dam failure may damage isolated homes,
major highways, or railroads or cause interrupbbservice of relatively important public

utilities.

5.2.3 Class lll — Low Hazard Potential: This ciasation includes any dam whose failure or
misoperation is unlikely to cause loss of humam tiit may cause minor economic and/or
environmental losses. This classification appieesiral or agricultural areas where failure may
damage farm buildings other than residences, dgrralilands, or non-major roads. Class lli
dams are exempted from the requirements of thegal&®ns.

5.3 Determination of the Hazard Class

5.3.1 The hazard classification shall be determimedstablishing a danger reach downstream of
the dam by conducting a dam breach analysis artthgoilne dam breach flood wave through the
downstream valley. At the discretion of the Depeamt, this analysis may require routing
several spillway design floods through the dangacih, with and without the effects of failure of
the dam, including at a minimum the following ewent

(1) 100-year frequency flood

(2) 50 percent probable maximum flood (PMF)

(3) Probable maximum flood (PMF)

(4) A sunny day failure for dams with permanentlpoo
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5.3.2 The applicant shall use computational metfiadanalyzing dam failure flooding that are
generally acceptable in the engineering commumtyare verifiable, reliable, and acceptable to
the Department.

5.3.3 The Department shall determine and assighahard classification according to the
criteria above based on:

(1) An evaluation of hydrologic calculations assngiultimate development of the
watershed using existing comprehensive plans anishgpand
(2) Review of potential damage within the dangeche

5.3.4 Failure damage potential shall consider autlevelopment and use of the area flooded
throughout the danger reach and the damage thdtlwelexpected from a complete breaching
of the dam. If, in the opinion of the Departmentufe development is probable in the area
flooded throughout the danger reach, the dam bleathtegorized as Class I.

5.3.5 The classification of the proposed dam dtethssigned by the Department after the
applicant has provided information on the poterdahage within the danger reach, as defined
herein. After the classification has been assigttesinflow design flood and spillway design
may be established.

6.0 APPLICATION PROCEDURES
6.1 Application Procedures for Existing Dams

6.1.1 Upon promulgation of these Regulations, tepddtment shall notify in writing the
owner of each regulated dam that existed prioute B0, 2004, that the Department has
determined that they own, or have operational cbwotrer, a regulated dam and are subject to
the provisions of these Regulations. The Departrsieall provide to each owner a copy of all
information that the Department has gathered atheutlam, including photographs,
measurements, maps, plans, etc. The notificahah mclude the dam’s Preliminary Hazard
Classification as determined by the Department.

6.1.2 Within 90 days of receipt of the Departmentsification that they own a regulated dam,
each dam owner shall submit a letter to the Departracknowledging ownership or operational
control of the dam and shall provide to the Departha copy of any existing information in the
owner’s possession concerning the dam (plans, gsireagineering reports, etc.).

6.1.3 In the event that a dam owner wishes to tisine Department’s determination that they
own or have operational control over a particumgdthat owner must submit a letter to the
Department within 90 days of receipt of the Departtis notification of ownership. The
owner’s letter to the Department shall provide doeuntation supporting the owner’s claim of
non-ownership or non-control. In cases of disputedership, the Department will review the
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documentation provided by the dam owner, and magect additional investigation as deemed
necessary by the Department to resolve the dispute.

6.1.4 Upon receipt by the Department of the ownaclenowledgment of dam ownership, the
Department will perform a condition assessmentachedam.

(2) If the condition of the dam is determined tosaéisfactory, the Department will issue
to the owner a Provisional Certificate to Impound.

(2) If the condition of the dam is determined toumsatisfactory, the Department will
notify the owner in writing of the deficiencies Wwithe required actions by the owner
with deadlines for remedying the unsafe or defic@mditions.

(a) Within 30 calendar days of receiving noticanfunsatisfactory dam, the
owner shall respond to the Department with theégnded actions to remedy the
deficiencies within the required timeframe.

(b) Within 30 days of receiving the owner’s inteddections, the Department
shall make a determination as to whether or naranR to Construct, Alter, or
Repair a Dam is required and issue a written diredb the owner as to the
appropriate course of action.

(c) If a Permit to Construct a New Dam or a Petmi@lter, Repair or Remove an
Existing Dam is required, the owner shall follove #pplication procedures in
Section 6.2 of these Regulations. If such perarigsnot required, the
Department will issue to the owner a Provisionatti@eate to Impound within 30
days of remedying the unsatisfactory conditionsjetermined by the
Department.

6.1.5 Upon issuance of the Provisional Certificattmpound by the Department, the dam
owner will be required to submit to the Departméime, following minimum supporting
documentation for each dam. The Provisional Geatié to Impound shall include a specific list
of the items to be submitted for each dam, antha frame for the submittal of each item.

(1) Application fee in accordance with paragraph 7.these Regulations

(2) Basic information about the dam, including:

(a) Dam location, including the County, nearest towrg atream on which the
dam is located

(b) A map showing the location of the dam

(c) Dam type

(d) Dam crest elevation and height, as measured frenddkvnstream toe to the
lowest point along the crest
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(e) Steepness of dam slopes

() Seepage controls (if known)

(g) Slope protection

(h) Normal pool elevation

(i) Spillway type and crest elevation

() Spillway capacity in terms of flow

(k) Storm event return frequency that the spillwayapable of passing without
overtopping the dam

() A dam break analysis and downstream danger reaphndicating structures,
roads, railroads, critical infrastructure, and otm&an-made features that are
within the danger reach

(3) A report, prepared under the supervision of a Datawicensed professional
engineer experienced with dams, that consistssaeanspection report, documentation
of the above information, and an overall evaluabbthe condition and safety of the dam
and appurtenant facilities

(4) An Operations and Maintenance (O&M) Plan
(5) An Emergency Action Plan (EAP)
(5) Any additional information that exists abado tdam, which may include:

(a) Plans, specifications, and/or engineering a®syand engineering reports
(b) Inspection reports

(c) Documentation of repairs and/or modificatibmshe dam

(d) Photographs

(e) Correspondence

() Any other information that exists

6.1.6 The Department will evaluate the informatwavided by the applicant, make an
assessment about its adequacy, and determine wiaefthiéonal information is necessary to
issue a Permit to Impound. The Department shaifynive applicant within 30 calendar days of
receipt of the application package if any additionBormation is required and the nature of that
additional information.

6.1.7 Within 90 calendar days of receiving alluiegd information the Department shall issue
a Permit to Impound to the dam owner.
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6.2 General Application Procedures for Constructiorof a New Dam or the Repair,
Alteration, or Removal of an Existing Dam

6.2.1 The procedures for applying for a Permi€émstruct a New Dam or for a Permit to
Alter, Repair, or Remove an Existing Dam, and fdsmaitting the supporting engineering
documents include the pre-application stage andppécation stage, as described below.

6.2.2 The applicant for either type of dam pemsiérenced in 6.2.1 must use a Delaware-
licensed professional engineer (Supervising Engjriegorepare the plans and specifications and
to supervise the inspection of construction, asired in Section 4.0 of these Regulations.

6.2.3 The Department may require any owner oraipeof an existing dam to obtain a Permit
to Alter, Repair, or Remove an Existing Dam in oriberepair or alter the dam, spillway, outlet
works, or other and appurtenances where:

(1) Repair, alteration, or removal is necessaifptahe protection of human health or
safety; or

(2) Alteration, repair, or removal is required tmmply with the provisions of these
Regulations, unless compliance is impracticabld,reancompliance poses no
unacceptable threat to human health or safetyesrdined by the Department.

6.2.4 Except as otherwise provided in these Réguks any action or determination by the
Department under these Regulations shall be sulgegipeal to the Environmental Appeals
Board in accordance with the provisions of 7 Del8®008.

6.2.5 Appeals of decisions by the Environmentgbégds Board shall be conducted pursuant to
7 Del. C. § 6009.

6.3 Pre-Application Stage for the Construction of Mw Dams or for the Repair, Alteration,
or Removal of Existing Dams

6.3.1 The applicant must submit a written PrelamynReport that must include the following:

(1) A general description of the dam and all apgnaihces thereto, and the proposed dam
classification, pursuant to the requirements o$¢hRegulations. The description shall
include the following:

(a) A statement of the purpose for which the dadchappurtenances are to be
used; and

(b) A description of the potential effects of preijeonstruction and operation
upon the environment.
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(2) Maps of the area within one-half mile of therdand impoundment boundary,
showing the following:

(a) The location of the proposed dam and all agmarices

(b) The location of all structures

(c) The county and nearest town

(d) The boundary of the reservoir

(e) The location of all streets and roads

() The location of all major utilities, includingjpe lines and transmission,
telegraph, and telephone lines; all minor utilitsggll be identified in the
immediate vicinity of the dam impoundment area

(9) The topography and scale

(h) All other structures or facilities affected the proposed dam, including the
area downstream from the dam (state, county, aBd Geological Survey maps
and aerial photographs may be used for this pujpose

(i) Photographs of the site

(3) A written report of the surficial conditionsg@logy, topography, land-use, existing
structures and facilities, etc.), based upon d fieconnaissance by the applicant's
engineer

(4) Typical cross-sections of the dam and any dika(d levee(s), showing proposed
elevations, pool levels, and top and bottom widths

(5) Preliminary design data, tentative conclusi@mgl references. The design data shall
address hydrologic features such as drainage aceemfall data, the basis for proposed
dam location, the basis for the type of structure spillway proposed, the soils and
geologic engineering criteria, and the basis f@igleand construction

(6) The hydrologic design procedure and the stannattbns that are used in the design
(7) All documentation and information related taedenining hazard classification

(8) Other information required by the Department

6.3.2 At this time, the applicant shall also subanitapplication for a Subaqueous Lands Permit
and any other State and Federal permits required.

6.3.3The Department will review the pre-application, avithin 30 days of its receipt, the
Department will notify the applicant of what desigiiteria will apply. The Department may
identify key issues for the applicant to addresmsay request additional information from the
applicant.
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6.3.4 Applicants for a permit to conduct minor riep#o an existing dam are not required to
submit a preliminary report unless the Departmeté¢minines it to be necessary.

6.4 Application Stage for the Construction of New Bms or for the Repair, Alteration, or
Removal of Existing Dams

6.4.1 The application shall be on forms specifiad supplied by the Department and must be
accompanied by two copies of the final design reaod five sets of all plans, drawings,
designs, and specifications. Upon the written retjakthe applicant, the Department may waive
certain requirements for documentation in the @pilbn stage set forth below for a permit to
repair, alter, or remove an existing dam.

6.4.2 The application shall include a Final DedRgport, which must contain the following:

(1) A report of the field and laboratory investigatish¢f the foundation soils and/or
bedrock, and a location map to identify borings dredmaterials that will comprise the
dam and any dikes or levees. Stability, settlemmeam, seepage analyses are required,
unless the applicant can demonstrate to the setimfieof the Department that these
analyses are not necessary.

(2) The bases, references, calculations, and conclusabative to hydrologic studies and
design of spillway.

(3) Structural and hydraulic design studies and calimra. Structural, hydraulic and
hydrologic design procedures should be used, ablested by one of the following: the
U.S. Army Corps of Engineers, the U.S. Bureau dfl&weation, the U.S. Natural
Resource and Conservation Service, the Federagiziagulatory Commissioand
other procedures universally accepted as souneshesgng practice

6.4.3 The application must include all drawingsessary to fully describe the proposal.
Drawings must be prepared in accordance with theviong:

(1) All drawings must be prepared under the supervisicanDelaware-licensed
professional engineer.

(2) Drawings must clearly show the datum to which elievs shown are referred. The
North American Vertical Datum of 1988 (NAVD 88) siid be used wherever possible.
If the N.G.V.D. datum is not used, an appropriaeversion equation must be indicated
on the drawings. The Delaware State Plane Codel®Bgstem, North American Datum
of 1983 (NAD 83) shall be used as the horizontéhhareference.

(3) The applicant must submit drawings showing theofelhg information:
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(a) Existing conditions of the site including topaghy, property lines,
easements, vegetation, existing structures and e

(b) A general plan of the dam, drawn to an appegprscale, which must show
proposed topography, the accurate position ofssirtial details, such as the
spillway and its point of discharge into the stregaipes through the dam, inlets,
outlets, screen chambers, gate or valve housed;rheas, the canal mill or power
plant, tailraces and downstream bridges that nighse backwater on the dam

(c) A longitudinal section of the dam and crosstisacof the valley at the site of
the dam, showing the elevation of the crest ofds®; the elevation of the normal
and design storm flow line of the lake or reservitie original surface of the
ground; the nature and depth of the underlyingatthe probable depth of the
excavation for the foundation of the dam and fer ¢htoff; foundation treatment;
elevation of the restored surface of the grounejdlsation and elevation of all
pipes or conduits passing through the dam; thewatk if any; and the spillway
structure

(d) Typical cross sections, including a maximumtisecof the dam and of a
spillway section that shall meet the following regments;

(i) Cross sections must show the original surfdat@ground, subsurface
conditions as disclosed by test pits or borings,iobable depth of
excavations for the foundation and for cutoff drestseepage barriers, the
elevations of the top of the dam, the crest ofsihibway, and the normal
flow line or water surface in the reservoir

(ii) For earth dams, the following information shia¢ shown: the depth of
stripping; the position, material, and dimensiohthe cutoff or other
seepage barriers; the width of the crest; theeslgmd the nature and
dimensions of the slope protection; the positiod dimensions of the
outlet pipes or conduits, and the seepage coritralentrol seepage along
such structures; the disposition of different atsssf embankment
material if of varying composition; internal draiasd filters; clay
blankets; and other seepage barriers.

(i) For concrete or other composite dams, thessrgections shall show
all dimensions and shall indicate the position kinds of material to be
included in the structure

(e) If not clearly indicated on one or more of thrawings listed above, the
following details shall be shown on additional detheets:
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(i) Detail of spillway or overflow, showing the Igth and depth of
opening, together with the width and shape of tiestcgrade, and shape
of the approach and discharge channels, if anyhoastof protecting the
toe of the dam or end of the discharge channel gorsion; the
dimensions of all walls, floors, and paving

(ii) Details of the intake and outlet works, shogie location and
dimensions of all valves or sluice gates, intakesgen chambers, racks,
outlet towers, and gate houses and appurtenances

(i) For reinforced concrete dams, detailed draysimust also be
submitted, showing the size, spacing, and arrangeaieall reinforcing
steel and expansion joints

(iv) Special drawings shall be submitted showing sppecial construction
features not otherwise shown, such as pilingswsts, aprons, materials
used in the core wall, movable dams, tainter gatesmechanical devices,
drains, and instrumentation

() Sediment and erosion control practices
6.4.4 The application must include specificatiarmtaining the following:

(1) General provisions, specifying the rights, dsitiand responsibilities of the owner,
applicant, applicant's engineer, and the builder

(2) The estimated project schedule and sequenaerdf

(3) Technical provisions, describing carefully andletail the approved work methods
and procedures, standards for equipment and testaigrials to be used, and the results
to be obtained

6.4.5 The applicant shall complete all investigiagi, including the following, prior to
submission of the final design report that shalétrtbe following requirements:

(1) The scope and the degree of precision of inyasbns required for a specific project
shall be based on the complexities of the sitejntportance of the proposed structure,
and the hazard created by the proposed structure

(2) The foundation investigation shall consist ofibgs, test pits, geophysical
investigations, or other subsurface exploratiorgsranst be performed so as to
accurately define the soil and rock stratigraphy #re ground water conditions to the
satisfaction of the Department
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(3) Laboratory testing of undisturbed and remolgeitlspecimens and rock samples may
be required by the Department

(4) The applicant must determine the nature anengxdf materials that are proposed for
use in the structure (e.g., borrow material, calecaggregate, riprap stone, filter
materials) and their structural properties whermiporated into the proposed structure

(5) Stability analysis and calculations for thegeed structure to ensure safety against
failure due to overturning, sliding, or overstregsmust be submitted and approved by
the Department

(6) Topographic surveys must be performed withicieffit accuracy to locate the
proposed construction and to define the voluméefstorage in the reservoir and the
flowage limits. The upstream and downstream araas tve investigated in order to
delineate the area of potential damage in casailofé or flooding. Locations of
baselines, centerlines, and other horizontal anaceé control points must be shown on
the topographic map of the site

(7) The drainage area must be accurately determBmti present and projected future
land use must be considered in determining theffuharacteristics of the drainage area.
The most severe of these two conditions must be nsihe design. The hydrologic
assumptions and design calculations used in spiltiesigns shall be specified and shall
include:

(a) Drainage area size

(b) Rainfall and runoff data

(c) Reservoir inflow hydrographs

(d) Reservoir area-capacity-elevation data

(e) Spillway elevation-discharge data

() Reservoir flood routings, except as otherwisevled in this subchapter

6.4.6 All applicants must submit an O&M Plan icadance with these Regulations, and
applicants for Class | and Il dams shall prepaesarbmit an EAP that shall include at a
minimum a dam breach analysis, inundation mapsgeamergency notification and evacuation

6.4.7 A permit for a dam does not imply apprayabther permits. It is the responsibility of
the applicant to obtain all other necessary Id8tdte, and Federal permits.

6.4.8 The application to remove or breach a daati siclude the following:

(1) Design report, and plans and computationsfecethe breach, including size of
breach, shape of breach, and disposal of spoilrrahte
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(2) Plans and computations for stabilization ofltie bed, including the channel
upstream of the breach, and for the control ofreedt within the lake and downstream
of the breach during and after the breach has b#ected

(3) Computations for design of the method and tgrior dewatering the lake, unless
waived by the Department

(4) Computations detailing the effects of the bhea the downstream channel and
demonstrating that the project will not adversdfga flooding conditions downstream
during the 10-, 50-, and 100-year storms.

(5) Specifications containing the technical prammsthat describe in detail the proposed
work methods and equipment and, in addition, a veohedule for the entire project

(6) A plan of the existing dam and lake along veitiirounding property lines

(7) A description of the potential effects of thendremoval or breach upon the
environment

(8) A description of the potential effects of theemiremoval or breach upon life and
property downstream of the dam

6.5 Actions by the Department Upon Applications

6.5.1 Public notice of application shall consisan advertisement in a newspaper of general
circulation in the county in which the activitypsoposed and in a daily newspaper of general
circulation throughout the state to include the faat the application has been received, a brief
description of the nature of the application, amellbcation(s) where a copy of the application
may be inspected.

6.5.2 Following the receipt of requested commehts Department shall approve, disapprove,
or approve subject to conditions necessary to ersafety, all applications pursuant to these
Regulations.

6.5.3 A defective application shall not be rejeddbeit notice of the defects shall be sent to the
owner. If the owner fails to file a corrected apption within 30 days of the date of the notice,
the original application shall be canceled unlesther time is allowed.

6.5.4 If the Department disapproves an applicatioie copy shall be returned with a statement
of its objections. If an application is approvetg aipproval shall be attached thereto along with a
Permit to Construct a New Dam or a Permit to AlRepair, or Remove an Existing Dam, as
applicable, and a copy returned to the applicapprdval shall be granted under terms,
conditions, and limitations that the Departmentde@ecessary to safeguard life and property.
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6.5.5 Construction shall be commenced within 2yeaé#ter the date of approval of the
application and completed within 5 years of comneement of construction, or the approval is
void. The Department upon written application aethdnstrated good cause may extend the
time for commencing construction or for completthg construction. Notice by registered or
certified mail shall be given the Department astel) days before construction is commenced.

7.0 FEES

7.1 General Provisions

The fees provided for in this subsection shalldzguired of all owners of dams that are regulated
by these Regulations.

7.2 Application Fees for Existing Dams

Owners of existing dams shall submit a $500 apfitindee upon issuance of a Provisional
Certificate to Impound by the Department.

7.3 Fees for the Construction of New Dams or for #nRepair, Alteration, or Removal of
Existing Dams

7.3.1 An applicant for the construction of a neardor for the repair, alteration, or removal of
an existing dam shall submit to the Departmenteeaofeb500 at the time the Application is
submitted.

7.3.2 The Department will not act on an applicaumtil the fee is submitted.

8.0 REQUIREMENTS FOR ENGINEERING AND DESIGN

8.1 Geotechnical Investigation

8.1.1 A geotechnical investigation shall be conélddb characterize the soil and rock
conditions at the dam and spillway site and boraogas (if appropriate) sufficient for design
purposes. The investigations may consist of eititewsive or non-intrusive techniques that are
deemed acceptable to the Department.

8.1.2 The means and methods for conducting thestigagion of existing dams shall be
selected so as not to jeopardize the integrithefdam or ancillary facilities.
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8.2 Spillway Requirements

8.2.1 The minimum spillway design flood (SDF) usedalculate required spillway capacity
shall be determined as follows:

Hazard Class Spillway Design Flood (SDF)

Class | PMF

Class Il 50% PMF

Class Il 24-hour 100-year frequency
Type Il storm*

* Any later technology adopted by the U.S. Departnoéritgriculture, Natural Resources Conservation
Service, may be substituted for the use of the Tiyprm

8.2.2 For existing dams, it is recognized that the reteghips between valley slope and width,
Total reservoir storage, drainage area, and otyanologic factors have a critical bearing on
determining the safe SDF. When appropriate, amch tipe approval of the Department, an
incremental flooding assessment may be used faatianal selection of a reduced spillway
design for specific site conditions based on quainte and relative impact analysis. The
spillway should be sized so that the increased dowam damage resulting from overtopping
failure of the dam would not be significant as cangal with the damage caused by the flood in
the absence of a dam overtopping failure. The munindesign storm for the dam shall be the
100-year storm.

8.2.3 All Class Il and Il dams shall, where preable, incorporate in the proposed design the
ability to make modifications necessary to increhgespillway capacity of the facility or other
alternative measures if the downstream hazard patémcreases.

8.2.4 All dams shall have an adequate storagd&EDF or have a spillway system that will
safely pass the SDF without endangering the safatye dam.

8.2.5 Each spillway shall include a satisfactosams of dissipating the energy of flow at its
outlet without endangering the safety of the dam.

8.2.6 The capacity of the spillway system shaléqeal to the peak inflow of the design flood
unless the applicant demonstrates by flood roytnogedures that the spillway system has the
capacity to safely pass the resulting water flow.

8.2.7 Pipe conduits may be used for the primarpn¢jpal) spillway. When so used, the
following requirements shall be met:

(1) Pipe conduits shall be of such design as telypatipport without leakage the total
external loads in addition to the total internatitaulic pressure. The type of construction
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material used shall be consistent with the anttegbdife of the structure. Corrugated
metal pipe shall not be used in the constructionevf dams

(a) For Class I and Il dams, the minimum allowabgde dimension of the pipe
conduit is 30 inches to allow for inspection.

(b) For Class lll dams, the minimum allowable irs@lameter of the pipe conduit
is 18 inches.

(2) All pipe conduits shall convey water at the imaxm design velocity without damage
to the interior surface.

(3) The pipe conduit must be designed so that hegptessures will not occur at any
point along the primary (principal) spillway system

(4) Filter diaphragms or other seepage control nusdtapproved by the Department must
be installed to control seepage along the conduit.

(5) Adequate allowances shall be incorporatedendissign to compensate for
differential settlement and possible elongatiothef pipe conduit.

(6) An anti-vortex device must be included in tlesidn, unless the applicant can
demonstrate that one is not necessary.

(7) A trash rack, approved by the Department, db@lhstalled at the intake to prevent
clogging of the pipe conduit.

(8) An emergency spillway shall be provided.
(9) Corrosion protection shall be provided forsaélel pipes as necessary.

(10) All structural concrete and steel structutealide designed to resist the anticipated
design loads using current design methodologiespable to the Department.

8.2.8 Should a vegetated or unlined auxiliary spillwagyp@ved by the Department, be
installed, it must be able to pass the SDF witl@eopardizing the safety of the structure and with
a computed average frequency of use less than:

(1) Once in 100 years for Class | dams,

(2) Once in 50 years for Class Il dams, or

(3) Once in 25 years for Class lIl.

26



8.3 Outlet Works and Drawdown Requirements

8.3.1 Except for excavated impoundments, dams siwdlide a device to allow draining of the
reservoir within a reasonable amount of time. Tdi®ving factors shall be considered in
determining the reasonable time period for drainage

(1) The risk and nature of a potential dam failure

(2) The time likely to be available to avert adiad after notice of conditions threatening
the safety or stability of the dam

(3) The influence of rapid drawdown on the stapigif the dam, its appurtenant works,
and the natural upstream slopes of the reservoir

8.3.2 Unless the applicant demonstrates to th&faetion of the Department that there is a
need to locate a valve downstream from the dantlatdhe areas downstream of the dam will
remain protected, all valves or sluice gates ire ipnduit drains must be installed upstream of
the dam.

8.3.3 All pipe conduits used as drawdown drainsafbdam classifications shall meet the
requirements of Section 8.2.7, except that themminn allowable inside dimension may be less
than 30 inches.

8.4 Dam Requirements

8.4.1 The dam design shall designate what mageaial suitable for the foundation of the dam,
estimate the amount of foundation settlement, astribe the necessary foundation treatment
for the structure.

8.4.2 The dam design shall designate what matearel$o be used to construct the dam
structure and provide the necessary design criterithose materials. For embankment dams
this includes, but is not limited to gradation,gtieity, strength, permeability, compaction and
moisture criteria, lift thickness, and other prdjger that may be required by the Department.
The source of the materials for embankment damélshaesignated. For concrete dams, the
information provided shall include, but not be lied to the type of concrete, type of cement,
aggregates, mix design, unconfined compressivagtieslump, and placement and curing
procedures.

8.4.3 The applicant must demonstrate that the darotsre is stable under its various loading
conditions, which must include at a minimum: durargl after construction case, steady state
case, maximum pool case, rapid drawdown case, @nopriate earthquake loading case. The
engineering analysis and design shall follow cureseepted engineering practices such as those
of the U.S Army Corps of Engineers, the NaturaldReses Conservation Service, the U.S.
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Bureau of Reclamation, the Federal Energy Regulaigencyor other recognized standards
and methodologies acceptable to the Department.

8.4.4 A seepage analysis shall be conducted tmatgithe quantity of seepage that is
anticipated to flow through, beneath, and/or aroilmeddam. Unless it can be demonstrated that
they are unnecessary, the design should inclugegeaeduction and/or control features to limit
and/or collect and control seepage. Example teclasi to reduce seepage include cut-off
trenches, low-permeability cores, slurry trencloesgther proven methodologies acceptable to
the Department. Example techniques for controléind collecting seepage generally include
drains, filters, and relief wells or other methamypes acceptable to the Department.

8.4.5 The design shall allow for certain freebaasda minimum, not to be reduced under any
circumstances during the operation of the dam asdrvoir. The design freeboard is for that
reservoir stage that will exist when the pool heeched maximum level during the spillway
design flood with the outlet works and overflowlspay operating as planned. The freeboard is
to be calculated to prevent overtopping and prdteetdam against the destructive forces of
waves, frost, settlement, and surface erosion.

8.4.6 The design shall provide for upstream slapgéegtion against the action of waves and
ice.

8.5 Other Requirements
8.5.1 Design references used shall be cited imfeemation submitted to the Department.

8.5.2 The Department may include, either at tme tf granting a Permit to Construct a New
Dam, or a Permit to Alter or Repair an Existing Danat a later date, a requirement that the
owner provide and install devices necessary fofuhee inspection and surveillance of the
dam. The number, type, and location of the devétedl be determined as a result of the
Department’s evaluation of the site and naturdefdam, the complexity of local natural
conditions, and the degree of risk resulting framg future deterioration or failure. The
requirement may include provisions for the measwerdrof the settlement of the crest or slopes
of dams, the movement of walls in the valley oeresir, the increases in pore-water pressure in
earth or increases in flow from drainage systemd,the installation of other devices required to
detect serious changes in the structure or thetaflearea to allow the repair of deficiencies
before more serious risk develops.

8.5.3 The applicant shall demonstrate to the Depant that the riparian rights of downstream
property owners will be protected during constretiduring the period when the reservoir is
being filled and during the life of the dam andem®ir.

8.5.4 The Department may require the design astdliation of any additional or modified
measures by any applicant for a dam permit whepeogpiate to ensure the protection of human
health or safety.
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8.5.5 In the case of multiple dams, when theyspeeed so that the failure of an upstream dam
or structure could endanger the safety of one dtreas, the possibility of a multiple failure

shall be considered in reviewing the design. Addei safety shall be provided in either
structure by increasing the retarding storage aeasing the emergency spillway capacity, or
both.

8.5.6 Utilities crossing within dam embankments @rohibited unless demonstrated to the
satisfaction of the Department that such utilitae not jeopardize the safety of the dam.
SECTION 9.0 REQUIREMENTS FOR CONSTRUCTION

9.1 General Requirements

9.1.1 Construction shall be conducted under tlesaght of the Supervising Engineer as
defined in these Regulations. The Supervising gy shall submit progress reports to the

Department at least once each month during thetreati®n period.

9.1.2 All applicants shall submit a written deption of the work to be performed and
schedule of the proposed construction, including:

(1) The name and qualifications of the construction to perform the work, including
the qualifications of their project manager and sitperintendent

(2) The estimated time to complete the construdidivities

(3) Where applicable, a description of the meanwbigh stream flow will be diverted
around or through the dam site, or otherwise keghfinterfering with the work

(4) The name of the Supervising Engineer and argidi®n of the construction quality
control and testing program including the numbamas, and qualifications of on-site
representatives working under the direction ofghgervising engineer

(5) Steps to be taken to minimize erosion and sedimroduction during construction

9.1.3 The Supervising Engineer shall submit thesBaction Quality Control Plan as
described below. The plan must be approved bp#pmartment, prior to construction.

9.1.4 The diversion facility, as outlined aboveistremain open and no water may be
permanently stored in the reservoir until the aggit demonstrates to the Department that
storage of water will neither interfere with comstiion activities nor create a hazard to life,
health, or property.
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9.1.5 The applicant shall promptly advise the D&pant of all proposed changes in the
approved design, plans, or specifications. Therg In@ano change in the approved design, plans,
or specifications without prior approval of the Regnent. All approved changes must be
recorded on the complete set of as-built planse@sired below. The Department may require
the submission of revised designs at any time.t@friprior approval from the Department is
required for major modifications, which shall indtisignificant changes in scale, use, design,
impact, etc., of the project as initially approvétie Department may require written prior
approval of any proposed modification.

9.1.6 Within 7 days of completion of construatithe Owner or Supervising Engineer shall
notify the Department that construction has beenpteted.

9.1.7 Within 60 days of completion of constructitine Supervising Engineer shall submit the
written Supervising Engineer’s Certificate with angpanying project documentation as required
in Section 9.3.3.

9.1.8 The Department may, in its discretion, regjthe owner to obtain the services of an
independent review board to oversee the desigrcamstruction of any proposed or existing
dam.

9.2 Construction Quality Control Plan Requirements

The Construction Quality Control Plan shall be jreg by the supervising engineer and
submitted to the Department. The plan shall ineltiee following:

(1) A description of the work that is to be inspett

(2) A description of the tasks to be used to adeyanspect the work to confirm that it
is being conducted according to the approved desaiggh the frequency or duration of
site visits and inspections (such as full-time alffime)

(3) A description of the field and laboratory testiincluding the types and frequency of
tests, the requirements for acceptable tests,tendrbcedures for dealing with tests that
are out of compliance

(4) The name(s) and qualifications of the site yabntrol representative(s) who will
work under the direction of the Supervising Engmee

9.3 Documentation and Reporting Requirements
9.3.1 The Supervising Engineer shall submit periodic tmsion progress reports to the

Department. Progress report forms and the frequehigporting will be provided by the
Department before construction.
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9.3.2 A history of the construction shall be mainéd at the construction shg the
Supervising Engineer and shall include:

(1) Date, location, and results of all materialtgenade

(2) Narrative of problems encountered during carcston and changes in design. Neces-
sity for these changes shall be reported to theiAditnation for approval before
proceeding with construction

(3) "As built" plans

9.3.3 As required in Section 9.1.7, before fillihg reservoir, the Supervising Engineer shall
submit to the Department, the above informatiom@hwith the Supervising Engineer’s

Certificate stating that to the best of his/herwlsalge, the completed structure has been
constructed in accordance with plans and spediicatand changes approved by the
Department. The Supervising Engineer’s Certiicghall state that the structure has been made
ready for filling and that the pool area has bdeared of debris. The report shall describe the
limitations on the amount of water restrained fribowing downstream and describe the

methods to be followed for the surveillance of pineject during the period when the structure is
receiving its initial loading.

9.4 Department Inspections

9.4.1 The Department may inspect the dam durimgtcoction to ensure that it is being built
in compliance with the designs, plans, and spetibas submitted to the Department.
Departmental inspections in no way relieve eithergermittee or the Supervising Engineer
from the responsibility of providing adequate inspen of the work.

9.4.2 |If, at any time during the progress of trekythe Department finds that the work is not
being performed in accordance with the approvedydesplans, and specifications and any
approved changes, the Department will serve aemritibtice to that effect on the permittee or
his representative. Such notice will state theipadrs with which the work has not complied.
Additionally, the Department may order the immegliedmpliance with such designs, plans,
specifications, and changes and order the suspeasall other work until compliance has been
effected. If the owner or his representative faaslsomply with this order, the permit under
which construction is authorized may be revokedusmpended by the Department.

9.4.3 Within 60 days of receipt of the Supervidirngineer’s Certificate and as-built plans (as
required in Section 9.3.3), the Department wilitvise site and issue its final approval with a
Permit to Impound if it finds that the constructioais been completed in accordance with the
approved designs, plans, specifications, and approlianges.
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SECTION 10.0 REQUIREMENTS FOR OPERATION, MAINTENANC E, AND
INSPECTIONS

10.1 General Requirements

10.1.1 The owners and operators of all dams régpilander these Regulations shall operate and
maintain the dams according to the requirementsesfe Regulations.

10.1.2 Specific requirements include the following

(1) Develop and follow an O&M Plan, which provides gande and instruction to
project personnel for the proper operation, mamter, surveillance, and inspection
of the dam and reservoir.

(2) Conduct routine surveillance and formal and infdrmgpections in accordance with
the requirements of these Regulations and the O&ivi.P

(3) Trees and other woody vegetation shall be prevanbed growing on the dam unless
waived by the Department.

(4) Conduct in a timely manner and document any routiagtenance and any repair
work performed at the dam and reservoir citingdate and work performed.

(5) Prepare an EAP that complements the O&M Plan andges detailed guidance on
surveillance, including what constitutes an emecgesituation and the actions to be
followed in the event of an emergency.

(6) Review and update the O&M Plan on a yearly basispaavide the updated plan to
the Department by July 1 of each year.

10.2 Operation and Maintenance (O&M) Plan

10.2.1 The O&M Plan shall describe the steps tolbewed by the owner to provide for the
continued operation and maintenance of the danresetvoir during the expected life of the
structure. It shall consist of four parts as désatiin the following sections.

10.2.2 Part One of the O&M Plan shall includer@noduction, project description, project
authorizations, project history, and list of prdjeontracts.

10.2.3 Part Two of the O&M Plan shall describesteps to be followed by the owner to

provide for the safe operation of the dam and keseand the continued minimum releases,
withdrawals, etc.
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10.2.4 Part Three of the O&M Plan shall descrilb@twvork is to be done at periodic intervals
(or when necessary) to keep the structure in goadition. This work could include mowing or
cutting bushy growth on embankments, preventingieroor gullying of embankment surfaces,
clearing toe drains, preventing trash and debgsm@mcillation, protecting against rust and
spalling, and exercising valves or other mechareqaipment. The description of this program
shall be submitted to the Department for approwdliaclusion among the required conditions
of the construction period.

10.2.5 Part Four of the O&M Plan shall describerdguirements for surveillance and inspection
of the dam and reservoir and shall reference the EBAhe event that severe deficiencies or
signs of a potential emergency condition are entrad.

10.3 Surveillance and Inspections

10.3.1 The owner is responsible for the safetyhefdam and for the necessary surveillance and
inspections. The surveillance shall be performethkeyowner, or a representative of the owner,
and shall provide a close watch on the conditidfecting the dam's safety. The owner shall
conduct Informal Inspections on at least a quarteslsis and promptly notify the Department of
significant changes in condition. The Departmeat the right to require more frequent Informal
Inspections by the owner, if deemed necessary.

10.3.2 The owners or operators of all Class | dginadl have a Regular Inspection performed
annually under the supervision of a Delaware-lieengrofessional engineer. These inspections
must be attended by a professional engineer assigom the Department. Depending on the
degree of hazard and/or condition of the dam, tepaltment may require the owner of a Class |
dam to provide more frequent surveillance, whicaldde in the form of visual inspections
and/or monitoring of instrumentation. The Depantimaay also require the owner to have a
Formal Inspection conducted by a Delaware-licemsetessional engineer, if deemed necessary
to confirm the safety of a given dam.

10.3.3 Owners or operators of Class Il dams $taale a Regular Inspection performed at least
once every 2 years under the supervision of a Delalcensed professional engineer. The
Department may also require the owner to have m&dinspection conducted by a Delaware-
licensed professional engineer, if deemed necessagnfirm the safety of a given dam.

10.3.4 All dam inspections shall be performed fildiarch through December and in
compliance with the following requirements:

(1) A written guide provided by the Department tioe preparation of a Report on
Condition of the dam shall be used for all inspETi

(2) Regular dam inspections shall be performed utidesupervision of a Delaware-
licensed professional engineer. The required regiali be submitted to the Department
by the engineer within 30 days of completion of ittepection. The report shall indicate
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the results of the inspection, documenting the ttanmdof the dam and appurtenant
facilities, and problems or deficiencies noted & as the engineer’s conclusions and
recommendations.

(3) The Department may also require more frequesgections during the first filling
and initial stages of operation of a new dam.

(4) Informal or routine inspections may be perfodniy the dam owner or operator and
the Report on Condition shall be part of the ovener'operator's permanent file and,
unless requested by the Department, reports shiaiexsubmitted to the Department.

(5) Formal Inspections shall be followed up witfeport by the Delaware-licensed
professional engineer with his/her opinion as ®dbnformance of the dam to currently
accepted design standards and its overall saféetyrecommendations, as appropriate.
The required report shall be submitted to the Diepamt by the engineer within 30 days
of completion of the inspection.

(6) The Department may extend the time for submissf the required material for up to
30 days, if the owner or operator justifies thechise such extension.

(7) Failure by the permittee to inspect within tequired time periods or failure to
submit the Report on Condition may result in areotd drain the impoundment and/or
any other remedy allowed by law.

(8) For good cause, the Department may requirewrer or operator of any dam to
perform an inspection of any type at any time.

(9) The owner or operator of all Class | and Il dashall prepare and use an EAP, as
described in these Regulations.

10.4 Emergency Action Plan (EAP) and Procedures

10.4.1 The EAP for Class | and Il dams shall desdhe steps to be followed in the event of a
potential emergency condition. This includes regments for surveillance; definitions of a
potential emergency situation; a warning plan fotifging persons whose lives, property, or
health may be endangered by failure, improper ajerzor other circumstances affecting the
safety of the dam; and an action plan for stepzetiollowed at the dam to mitigate the potential
emergency. The warning plan shall identify the npwattical and expeditious means for
notifying potentially affected persons in closenaity to the dam or property owners.

10.4.2 The EAP shall include:

(1) Identification of designated dam inspectors] dasignated alternates, to observe the
dam during storms anticipated to exceed the 104fyeguency storm event.
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(2) A requirement that the dam inspectors measwlaecord the pool level and observe
the dam during storm events and passage of floakispe

(3) Requirements for observations, including atimimmum the pool level, rate of pool
level rise, debris accumulation in the spillwaycessive seepage, and signs of
embankment distress.

(4) Identification of predetermined pool elevatiamssigns of distress in the dam to
trigger notification and evacuation phases of ttaap

(5) Actions to be taken by the dam inspector usgecific conditions, including
notification of the local emergency management agen

(6) A description of primary and backup capabisitter communications with the local
emergency management agency.

(7) A notification flow chart showing the agencesd personnel, with telephone
numbers, to be contacted to provide a warning aritiate an evacuation, and the order
in which they will be notified.

(8) A description of the role of each agency inealun the evacuation.

(9) Inundation maps developed from the appropdara break modeling discussed in
Section 5.0 of these Regulations and danger regetiifying areas and structures to be
evacuated, evacuation routes, and roads to bedclose

(10) A list of the addresses of structures to kecasated.

(11) Identification of the appropriate local autiftyto issue evacuation notices and to
determine when evacuees may return.

(12) Intervention procedures to be taken by the deumer to alleviate the hazardous
condition.

(13) Lists of local contractors and material sugnglito be used in the event of an
emergency.

10.4.3 A dam owner shall submit the EAP for reveavd approval by the Department, the state
and local emergency management agency, and ottardgencies that have a role in the plan.

10.4.4 A dam owner shall review the EAP annuallyérify pertinent data, including
personnel, telephone numbers, and identificatiostroictures that may have been built within
the danger reach. By July 1 of each year, the owingli submit to the Department modifications
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and updated information necessary to maintain tie, Encluding an annual exercise of the
action plan. If no changes have occurred duriag year to warrant an updated EAP, the owner
shall issue a written statement to the Departneetitdt effect.

10.5 Repairs and Routine Maintenance

10.5.1 Repairs or alterations to existing dam4 sleaundertaken in accordance with Sections
4.0 and 6.0 of these Regulations.

10.5.2 The owner is not required to contact theddpent prior to performing routine
maintenance activities, as defined in these Reigulat

11.0 ENFORCEMENT PROCEDURES
11.1 Administrative and Legal Actions

11.1.1 The Department may take any administratidegal action necessary for the
enforcement of these Regulations.

11.1.2 An action or proceeding under this subseatiay be initiated whenever any owner or
any person acting as an agent of any owner:

(1) Fails to comply with the requirements imposgdhese Regulations or by any
application approval, Permit to Construct, Permitmipound, order, rule, regulation, or
requirement of the Department under the authofith@se Regulations, or

(2) Commits or allows the commission of violatiarfgshese Regulations or any
application approval, Permit to Construct, Permitmipound, order, rule, regulation, or
requirement of the Department under these Regukatio

11.1.3 Violators of these Regulations shall bedias follows:

(1) Any person who violates any rule, regulatiordes, or condition imposed in an
approved document or other provision of these Reguis shall be fined not less than
$200 or more than $2,000 for each offense. Eachtdythe violation continues shall
constitute a separate offense. The Justice ofeéaed”Courts shall have jurisdiction of
offenses brought under this subsection.

(2) Any person who, after written notice to comphtentionally or knowingly violates
any rule, regulation, order, or condition impose@mn approved document or other
provision of these Regulations shall be fined Beslthan $500 or more than $10,000 for
each offense. Each day the violation continued sbaktitute a separate offense. The
Superior Court shall have jurisdiction over offembeought under this subsection.
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11.2 Investigations by the Department

11.2.1 The Department shall make investigatiomsaasemble such data as it deems necessary
for a proper review and study of the design anagstrantion of any dams, reservoirs, and
appurtenances to which these Regulations apphessfca such purposes the Department or its
agents may enter upon private property.

11.2.2 The Department may employ or make sucheaggats with geologists, engineers, or
other expert consultants and such assistantdagms necessary to carry out the provisions of
these Regulations.

11.3 Rights of Investigation, Entry, Access, Inspé&on, and Protective Action

11.3.1 The Department shall have the right todtliiee conduct of such investigations as it may
reasonably deem necessary to carry out its dutesepbed in these Regulations, and the
Department shall have the right to conduct suclkstigations. For the purpose of inspections,
the employees of the Department and agents of épa@ment have the right to enter at
reasonable times on any property, public or priviamethe purpose of investigating the
condition, construction, or operation of any danassociated equipment facility or property, and
to require written statements or the filing of regaunder oath, with respect to pertinent
guestions relating to the construction or operatibany dam.

11.3.2 No person shall refuse entry or accesay@athorized representative of the Department
who requests entry for purposes of inspection amno presents appropriate credentials; nor shall
any person obstruct, hamper, or interfere with r@pyesentative while in the process of carrying
out official duties.

11.3.3 Notwithstanding any other provisions osth&egulations, the Department, upon receipt
of information that any dam may present an immirgamat substantial hazard to the public health,
safety, or welfare, may take such actions as @rd@hes to be necessary to protect the public
health, safety, or welfare. The Department mayctlitee owner or custodian of the dam to take
such actions as are necessary to prevent, elimioateduce the hazard. In the event the owner
or custodian fails to take such actions, the Depant shall have the right to take all appropriate
or necessary action including, but not limitedkeeaching or draining. The Department may
initiate legal proceedings to recover the emergaosys from the dam owner.

11.4 Other Requirements

When the safety and technical considerations penigito an application approval, to a Permit to
Impound, to a dam, to a reservoir, or to plansspetifications require it, or when requested in
writing to do so by the owner, the Department mggaant an Independent Review Board of
consultants to report to the Department on thelg&datures involved. The cost and expense of
a consulting board, if appointed on the requesinobwner, shall be paid by the owner.
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12.0 OWNER FINANCIAL RESPONSIBILITY

The Department requires that the applicant posnateuction bond, irrevocable letter of credit,
or other security acceptable to the Departmenhsue that funds are available to complete the
construction of the proposed project and for cargthmaintenance of the project throughout the
life of the structure.
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